It is over 100 years since Kraepelin delineated dementia praccox from manic depressive psychoses,^[@ref1]^ and nearly that long since Bleuler reformulated schizophrenia from dementia praecox.^[@ref2]^ In that time, progress toward effective treatments for schizophrenia has been slow, but tangible. At least three sources of progress are clearly identifiable. First, and most generally, treatments for schizophrenia, and other mental illnesses have became more humane, and are now aligned more closely (although not. closely enough) with treatments for other medical problems than used to be the case. Second, antipsychotic medications have become a first line of defense, and have improved the lives of most patients. This is particularly true of the newer generation of pharmaceutical agents.

Third, a greater understanding of the genetic basis of schizophrenia underlies much of our recent progress, in part through its focus on reliable and valid diagnoses. This paper will focus on one consequence of genetic studies, which is the recognition that schizophrenic illness is broader than the *Diagnostic and Statistical Manual of Mental Disorders (DSM)* or *International Classification of Diseases (ICD)* diagnoses of schizophrenia, and exists as a. "spectrum" of conditions. While some spectrum disorders are nearly as severe as schizophrenia (eg, schizoaffective disorder), others are milder and do not. involve psychosis (eg, schizotypal personality disorder \[SPD\]).The spectrum concept, has numerous implications for treatment. For example, therapeutic efforts vary across schizophrenia spectrum disorders as functions of both the severity and the type of symptoms. These differences are of great importance in understanding the core features of schizophrenic conditions. In particular, the fact. that, psychosis is not a major feature of all schizophrenia spectrum disorders suggests that other, more subtle symptoms might better reflect the underlying etiology of schizophrenic illness, throughout the associated spectrum of disorders. If such deficits are identifiable, they may provide a foundation for treatment strategies. Moreover, if they are identified early, they may even prevent, psychosis.

The discussion of spectrum disorders here will focus on symptoms that may reflect the genetic predisposition for schizophrenia. We reformulated MeehFs notion of "schizotaxia" recently to describe this liability,^[@ref3]-[@ref5]^ and will review here studies conducted in our laboratory with nonpsychotic relatives of schizophrenic patients to conceptualize the nature and extent, of this proposed syndrome. With schizotaxia in mind as a. core liability for schizophrenia and other spectrum conditions, we will then consider treatments for spectrum disorders more generally, and directions for future research.

Lessons from family studies of nonpsychotic relatives of schizophrenic patients
===============================================================================

Over the last 15 years, we have made steady progress toward the identification of neuropsychological and structural brain abnormalities among schizophrenic patients and their nonpsychotic first-degree relatives. Through the implementation of ongoing family studies, these data show: (i) the relatively specific neuropsychological deficits in schizophrenic patients and their relatives; (ii) the stability of these deficits over time; (iii) the structural and functional brain abnormalities in patients and relatives; and (iv) the effects of genetic loading on neuropsychological functions and neuroanatomical structures. These findings, which form the foundation of current efforts to define, validate, and treat schizotaxia, are described next.

Neuropsychological function among adult relatives
-------------------------------------------------

In an initial study, Faraone et al assessed neuropsychological functioning in 35 nonpsychotic adult relatives of schizophrenic patients and 72 normal controls.^[@ref6]^ We used linear combinations of neuropsychological tests to create scales assessing 10 neuropsychological functions: abstraction/executive function, verbal ability, spatial ability, verbal memory, visual memory, learning, perceptual-motor speed, mental control/encoding, motor function, and auditory attention. Based on previous neuropsychological studies of patients with schizophrenia and our review of family studies,^[@ref7]^ we predicted that relatives of patients with schizophrenia would exhibit deficits in abstraction/executive function, learning and memory, and components of attention (perceptual/motor speed, mental control/encoding, and vigilance).

A multivariate analysis of variance found the neuropsychological profile of the relatives to be significantly more impaired than the control profile. The relatives performed more poorly and had greater variability on the three predicted functions: abstraction/executive function, verbal memory, and auditory attention/vigilance. They had lower mean scores, but. similar variability on verbal ability and mental control/encoding. They showed more variability, but. not lower mean scores, on learning and motor abilities. The two groups did not. differ in terms of visual/spatial ability, visual memory, or perceptual/motor function. The deficits observed were not accounted for by psychopathology in the relatives, by level of education, or by parental social class.

Because we did not. study psychotic relatives, and only one of the relatives in our sample had SPD, we concluded that neuropsychological measures might be useful in detecting putative carriers of the schizophrenia genotype, who cannot be detected with psychiatric assessments. Our findings also led to the hypothesis that, if the expression of neuropsychological risk indicators in the relatives was due to an underlying genotype not present, in the controls, then the neuropsychological indicators of the schizophrenia genotype would intercorrelate to a greater degree within the relative group than within the control group.^[@ref8]^ At the time of this more recent analysis, the sample had increased to 54 relatives of patients with schizophrenia. In the larger sample, the relatives continued to display significantly lower mean scores than the control group on abstraction skills, memory (verbal and visual), and auditory attention.

Within the relative group, we found significant intercorrelations among skills of abstraction, verbal memory, and auditory attention, both within and between these functions. In addition, the significant, correlations among relatives between attention and verbal memory and between attention and abstraction differed significantly from these correlations in the control group. Thus, the greater level of cooccurrence between these putative neuropsychological risk indicators within the high-risk group provides further support for their status as risk indicators of the same underlying vulnerability to schizophrenia.

Some recent studies^[@ref9]^ suggest that men with schizophrenia may have greater neuropsychological deficits than women. It is not known, however, whether similar sex differences may be present in biological relatives of patients with schizophrenia. We hypothesized that if sex differences were present, they would be accounted for largely by deficits in male relatives. We were particularly interested in the three neuropsychological functions that we identified as putative neuropsychological vulnerability indicators for schizophrenia. In fact, we found significant group-by-sex interactions for verbal memory and motor function, and trends toward significant, interactions for auditory attention and mental control/encoding.^[@ref9]^ Notably, with the exception of motor function, it. was the female relatives who accounted for most of the impairment. A speculative explanation for the findings is that women may have a higher threshold than men for developing schizophrenia. If so, female relatives might, be able to withstand greater impairments than men before developing psychotic symptoms. Consequently, in a sample that was limited to nonpsychotic relatives, there could be overrepresentation of both less impaired men and more impaired women.

Stability of neuropsychological deficits
----------------------------------------

The neuropsychological studies discussed thus far used data from a baseline assessment. These were extended recently, in two ways.^[@ref10]^ First, by completing a. follow-up study, we tested the hypothesis that neuropsychological deficits among adult relatives of schizophrenic patients would be stable over time. Second, with the addition of new tests of executive functioning, we tested the hypothesis that, neuropsychological differences between controls and relatives of schizophrenic patients would be evident on delayed-response tasks. These tasks are sensitive to working memory, ic, the neuropsychological function that, briefly holds information "on line" for use in other cognitive tasks such as reasoning. Differences between the groups included measures of immediate verbal memory, delayed verbal memory (both from the logical memory test), and complex attention (dichotic listening digits detected). Immediate and delayed verbal and visual memories showed interactions with gender, but. none of the test scores showed group-by-time interactions, showing that, the discriminating power of the tests remained stable over time. As we found at. baseline, the relatives showed significantly poorer performance than the controls at follow-up.

For one of the additional tests of executive functioning, object alternation (OA), we found significant, effects for sex and the group-by-sex interaction for the total and perseverative error scores. The nature of the interactions was the same as we observed at baseline: the greater impairment of relatives compared with controls was more pronounced for females than for males.

These results are consistent with the idea that neuropsychological dysfunction among relatives of schizophrenic patients is a. stable trait that assesses the predisposition to schizophrenia.

Neuroimaging abnormalities
--------------------------

### Structural magnetic resonance imaging studies

In addition to neuropsychological tests, relatives of patients with schizophrenia show abnormalities in both specific brain regions and patterns of brain activation.^[@ref11]^ In a pilot study,^[@ref12]^ we compared 6 female siblings of schizophrenic patients with 11 female controls. Volumes (ie, sizes of brain structures) were adjusted for total intracranial volume, which did not differ between the groups. Gray matter volumes of subcortical structures were smaller and ventricular volumes were larger among the relatives.

Significant volume reductions in relatives were found in the thalamus, the right, amygdala, the right pallidum, the right putamen, and the brain stem. Bilateral inferior lateral ventricles were significantly larger in relatives. Interestingly, measures of auditory attention correlated with selected magnetic resonance imaging (MRI) brain volumes in this preliminary sample. In particular, total thalamus volume correlated with the ability to suppress interfering stimuli on two tests (*r*=0.87 and r=0.80), and total hippocampal volume correlated with the ability to handle a working memory load (*r*=0.89 and *r*=0.87) and with Wisconsin card sorting categories (*r*=0.70). These preliminary results suggest that interference effects on sustained attention are strongly associated with thalamus volume reduction, whereas attention, memory, and problem solving are associated with hippocampal volume reduction.

We recently completed analyses on a larger sample that includes schizophrenic patients.^[@ref13]^ We sought, to extend our pilot study, and to determine which abnormalities characterized schizophrenic patients beyond those we had identified in the relatives. Subjects were 29 schizophrenic patients, 28 nonpsychotic first-degree adult relatives, and 26 normal controls. The volumes were adjusted for total cerebral volumes; statistical analyses were controlled for the effects of sex. Compared with controls, relatives had significant volume reductions bilaterally in the amygdalahippocampal region, the thalamus, and the cerebellum, and significantly increased volumes in the pallidum.

Patients demonstrated significantly increased volumes in the lateral and third ventricles, the pallidum, and the right cerebral white matter. They had significant, decreases in the left thalamus and the right, hippocampus. Compared with relatives, patients had significantly larger putamen and amygdala-hippocampal regions and smaller cerebral cortices. Results indicate that nonpsychotic relatives of schizophrenic patients have abnormal brain structures that overlap with abnormalities in patients. This supports the hypothesis that the genetic liability to schizophrenia is expressed as brain abnormalities in key subcortical structures, including the thalamus and amygdala-hippocampal regions. These results are consistent with other studies of schizophrenic patients, in which third and lateral ventricle enlargements are the most, common findings.

Our MRI data are consistent with the hypothesis that abnormalities in limbic-diencephalic areas may be core features of "schizotaxia," which become amplified by a second "hit" that alters the cortex, enlarges the third and lateral ventricles, and leads to schizophrenic illness. From these data, however, we are unable to determine whether the abnormalities found in patients reflect only greater preexisting pathology and thus a greater vulnerability to illness, or some additional pathology due to the progression of the illness or other incidental factors (ie, medications, etc). Eventually, studies of schizotaxia will help resolve this issue.

### Functional MRI studies

In a preliminary study of normal subjects, our primary goal was to assess the brain activations (ie, brain areas that become activated) associated with simple and demanding auditory vigilance tasks, using functional MRI (fMRI).^[@ref14]^ We initially created novel auditory continuous performance tests (CPTs) in which a demanding working memory task was made more difficult than a simple vigilance task on the basis of increased working memory and interference filtering requirements. Compared with the vigilance task, performance of the working memory task produced significant signal changes bilaterally in the lateral prefrontal cortex, the premotor and frontal eye fields, the parietal-occipital cortex, the thalamus, the superior colliculus, the insula, the anterior cingulate, and the temporal lobe, including the hippocampus. Performance and degree of activation were associated with an IQ estimate.

We subsequently began a pilot, study applying fMRI to the relatives of schizophrenic patients from our neuropsychology family study.^[@ref15]^ Thirteen never-psychotic and non-spectrum disorder relatives of schizophrenic patients and 12 matched normal controls were compared. All subjects were less than 55 years of age and had standard scores on a reading test of at. least 80 (ie, at. least the lownormal range). Relatives were significantly impaired on working memory tasks with interference. The tasks produced activation in the lateral and medial frontal cortex, the posterior parietal and precuneal cortex, and the thalamus in both groups. The most striking finding from these data is the difference in the number of regions activated and the extent of regional activations (number of "voxels") in relatives compared with the controls. Across the three tasks, the relatives had a greater number of activations, representing significantly more activated voxels than the controls. On working memory and memory plus interference tasks, activation was more bilaterally distributed in relatives than in controls. As relatives also perform worse on these cognitive tasks, these large and extraneous activations in relatives may represent: (i) compensatory exertion of inefficient neural circuitry in attempting to perform an effortful task to produce accurate output; and/or (ii) abnormal connectivity in the circuitry required to perform these tasks. These functional data complement the structural MRI abnormalities and suggest that adult relatives of schizophrenic patients have brain abnormalities, possibly associated with abnormal genes.

Effects of genetic loading on verbal memory and hippocampal volume in relatives
-------------------------------------------------------------------------------

Following up the above findings of stability in measures of verbal memory and attention in nonpsychotic relatives of schizophrenic patients, we compared individuals with one schizophrenic first-degree relative (simplex families) to individuals with two schizophrenic first-degree relatives (multiplex families).^[@ref16]^ Relatives from simplex families performed significantly less well on immediate memory (from the logical memory test) compared with controls, while relatives from multiplex families performed significantly worse on immediate and delayed logical memory, immediate visual reproductions, and estimated intelligence, compared with controls. Relatives from multiplex families also had a significantly poorer performance than relatives from simplex families on immediate and delayed logical memories, immediate visual reproductions, and estimated intelligence. These results are consistent with the idea that neuropsychological deficits in relatives of patients with schizophrenia reflect their degree of genetic predisposition to schizophrenia. This relationship was also evident in analyses of structural brain volumes. As described above, relatives show reduced hippocampal volumes compared with controls.^[@ref13],[@ref17]^ More recently, we found reductions in left. (but. not right.) hippocampal volumes compared with controls, in both simplex and multiplex siblings of schizophrenic patients.^[@ref18]^ Multiplex siblings, however, also showed greater volume reductions than did simplex siblings. Moreover, better performance on the logical memory test was significantly correlated with larger hippocampal volume, especially on the left side, and especially in multiplex siblings. These data are further consistent with the hypothesis that greater degrees of genetic predisposition to schizophrenia are associated with neuropsychological (verbal memory) deficits and neurobiological abnormalities.

The nature of schizotaxia
=========================

Conceptual foundations
----------------------

As noted above, Paul Meehl first, used the term "schizotaxia" to describe the genetic predisposition to schizophrenia.^[@ref3]^ In his view, schizotaxic individuals would develop either schizotypy or schizophrenia, depending on environmental circumstances. For example, relatively favorable environmental conditions might, interact with the genetic predisposition to produce schizotypy, while relatively adverse environmental conditions would more likely lead to schizophrenia. Meehl later modified his view somewhat to allow for the possibility that in some cases, schizotaxia might not progress to either schizotypy or schizophrenia, but. this outcome represented the exception rather than the rule.^[@ref19]^ Eventually, schizotypy (in the form of SPD) entered the diagnostic nomenclature, but schizotaxia did not. Instead, it has been used mainly in research to indicate the premorbid, neurolobiological substrate of schizophrenia, but. not used to identify a clinically meaningful syndrome or spectrum disorder.

Now, almost four decades later, research suggests that schizotaxia is a clinically consequential condition. A large body of evidence, including the examples described in the preceding section, shows abnormalities in affect, cognition, social functioning, and brain function among the nonschizotypal and nonpsychotic relatives of schizophrenic patients.^[@ref5]^ These data show that schizotaxia is not. merely a theoretical construct; it. has psychiatric and neurobiological features that justify further research about its nosologic validity.

Although our use of the term schizotaxia is consistent with Meehl\'s view of it as the underlying defect among people genetically predisposed to schizophrenia, we do not endorse several other aspects of his theory. Among these, first, is the nature of the genetic etiology of schizophrenia. For example, having written his theory prior to the availability of molecular genetic data, Meehl favored a single major gene theory of schizophrenia, which has since been falsified by genetic linkage studies. Second, Meehl viewed schizotaxia solely as the genetic predisposition to schizophrenia. We view schizotaxia as the predisposition to schizophrenia too, but conceptualize its etiology to include both genetic and nongenctic biological consequences of early adverse environmental circumstances (eg, pregnancy or delivery complications). Third, Meehl viewed schizotypy as the only nonpsychotic clinical expression of schizotaxia. In our view, schizotaxia is frequently a stable clinical condition that is more common in relatives of schizophrenic patients than is schizotypy. We found, for instance, that core symptoms of schizotaxia characterized 20% and 50% of nonpsychotic relatives of schizophrenic patients in our family studies.^[@ref6],[@ref20]^ Thus, schizotaxia does not necessarily progress into a more severe disorder.

This view of the liability for schizophrenia is consistent with a neurodevelopmental perspective. In our view, once schizotaxia develops, it may then interact with later adverse environmental events (considered broadly, such as substance abuse, psychosocial stressors, or a head injury), which impairs brain function further and leads to psychosis. Psychosis itself is not necessarily caused by the same factors - genetic or environmental - that cause schizotaxia, but may reflect more of a nonspecific endstate that occurs in a variety of severe psychiatric and neurologic conditions (eg, major depression, severe head injury, partial complex seizures, Alzheimer\'s disease, and various substance-induced states). If this conceptualization of schizotaxia is correct, it may thus be a *more* specific expression of the predisposition to schizophrenia than is the *DSM-IV* diagnosis of schizophrenia. For this reason, if schizotaxia is validated as a syndrome, we proposed that the diagnosis of schizophrenia be broadened into two categories: schizotaxia, and schizotaxia plus psychosis (ie, schizophrenia).^[@ref4]^

Assessment
----------

Schizotaxia remains an evolving concept, not a disorder with set criteria. Tsuang ct al^[@ref21]^ recently operationalized research criteria for schizotaxia based on the combination of negative symptoms and neuropsychological deficits, which are two of the most robust findings in first-degree relatives of patients with schizophrenia.^[@ref5],[@ref22]^ To meet the criteria of Tsuang et al for schizotaxia, subjects must show both moderate or higher levels of negative symptoms (defined as 6 scores rated 3 or higher on the Schedule for the Assessment of Negative Symptoms)^[@ref23]^ and neuropsychological impairment, (defined as 2 standard deviations below normal in one cognitive domain, and at. least 1 standard deviation below normal in a second cognitive domain) in tests of attention, long-term verbal memory, and executive function (eg, planning and abstraction).

These criteria are tentative and will require much research for their refinement and validation. Eventually, we assume that biological measures, such as structural or dynamic brain abnormalities, will come to be incorporated into the diagnosis. Tsuang\'s initial criteria for schizotaxia also required subjects to: (i) be first-degree relatives of patients with schizophrenia; (ii) speak English as a first language; (iii) have estimated IQ scores of at least 70; (iv) be between 19 and 50 years of age (the age range was partly related to administration of a treatment); and (v) provide informed consent to participate. Exclusion criteria were designed to minimize the influence of comorbid neurological, psychiatric, or other medical conditions (eg, head injuries, current substance abuse, or history of electroconvulsive treat ments) that could mimic symptoms of schizotaxia. Individuals with any lifetime history of psychosis were excluded from the study.

Validation of the syndrome
--------------------------

The subjects described above also received several clinical interviews and rating scales in addition to tests and ratings for schizotaxia. This allowed us to begin to assess the concurrent, validity of schizotaxia.^[@ref24]^ These additional measures included the Quality of Life (QOL) scale, the Social Adjustment. Scale (SAS), the Symptom Checklist-90-Re vised (SCL-90), the Physical Anhedonia (PA) scale, and the Global Assessment of Functioning (GAF) scale. The SAS, SCL-90, and PA scale were all self-rated, while the QOL and GAF scales were rated by the investigators. The investigator ratings were obtained blindly, as each subject\'s group assignment (schizotaxic or nonschizotaxic) was made later, after the independent criteria for schizotaxia were evaluated. Twenty-seven people received full evaluations for schizotaxia in the pilot, study, of whom 19 did not meet criteria and 8 did. Performance on these supplementary scales was assessed by comparing subjects who met criteria for schizotaxia with those who did not. For both self- and investigatorrated scales, schizotaxic subjects showed consistently poorer clinical or social function in a variety of areas. They rated themselves as significantly more anhedonic on the PA scale than did the nonschizotaxic subjects. Schizotaxic subjects also showed a significantly higher global severity index on the SCL-90, and demonstrated particular elevations on the obsessive-compulsive, anxiety, and hostility subscales (other subscales, such as depression, paranoia, and psychoticism, did not differ between groups). Moreover, schizotaxic subjects rated themselves as significantly more impaired on several dimensions of social adjustment, as shown by lower scores on the family attachment factor of the SAS, and higher scores on the anxious ruminations factor. Consistent with these findings, schizotaxic subjects received significantly lower total ratings on the QOL scale, including the interpersonal relations subscale, and on the GAF scale. Because these findings show that schizotaxia is associated with independent measures of clinical and social function, they provide a measure of concurrent validity for our specific diagnostic criteria.

Treatment of spectrum disorders
===============================

Like schizophrenia, the schizophrenia spectrum disorders consist, to some degree, of a combination of the liability to schizophrenia, (schizotaxia) and additional symptoms (eg, psychosis). Treatment, therefore, must address each of these components. This section will focus mainly on milder spectrum disorders, including SPD and schizotaxia, after a brief consideration of more severe conditions.

Psychotic disorders
-------------------

Treatments for schizoaffective disorder are the same as those for schizophrenia and affective disorders alone. Due to the heterogeneous nature of schizoaffective disorder, we have found it. useful to consider its psychopharmacological treatment in terms of its putative subtypes, including the affective (or bipolar) subtype, and the schizophrenic (or unipolar) subtype. Even with this division, the subtypes are probably not "pure," and are likely to include patients with related disorders. Schizoaffective disorder, affective type, is likely to include, in addition to patients with the correct, diagnosis, some with bipolar affective disorder and some in excited states of schizophrenia. For these cases, treatment may include antipsychotic medication (eg, clozapine, risperidone, or olanzapine) and, possibly, mood stabilizers (eg, lithium) or anticonvulsants (eg, valproate or carbamazepine). It will be necessary in such cases to weigh the potential risks of such medications, such as elevated toxicity, against, the potential benefits.

Treatment during intermorbid periods depends on the presence or absence of psychotic symptoms. Psychotic episodes in this period are associated with relatively poorer outcomes, and are likely to require chronic antipsychotic therapy.

Like the affective subtype, the schizophrenic subtype of schizoaffective disorder probably represents a combination of groups, including those with the correct diagnosis, along with some patients with a psychotic affective disorder, some patients with depressive forms of schizophrenia, some patients with bipolar disorder, and some patients with other conditions. Here again, combination treatments are likely to be more effective than a single treatment in these patients.

Nonpsychotic disorders
----------------------

### Schizotypal personality disorder

Although several personality disorders (PDs) may be related to the schizophrenia spectrum, including schizoid, paranoid, and schizotypal personality disorders, we focus on SPD because family studies show its genetic basis more clearly than they do in the other two conditions.^[@ref25],[@ref26]^ Some general therapeutic issues will be considered, followed by a review of outcome studies. Patients with SPD often chronically view the world as an odd and threatening place, and thus may require extended courses of treatment.^[@ref27]-[@ref29]^ Unfortunately, trust and rapport with the therapist - which are necessary for the success of any psychosocial therapy - are often difficult to establish. The frequent occurrence of paranoia and suspiciousness, together with social aloofness and constricted affect, make exploratory psychotherapeutic approaches less likely to bring about positive changes than approaches that, emphasize supportive and cognitive-behavioral therapies.^[@ref27],[@ref29]^ In fact, these patients may only seek treatment to alleviate circumscribed problems, like anxiety or somatic complaints. Approaches that emphasize concrete, interim goals, and stipulate explicit, means of attaining them, thus have the best chances of success. Because patients with SPD are vulnerable to decompensation during times of stress and may experience transient episodes of psychosis, they may also benefit, from techniques to facilitate stress reduction (eg, relaxation techniques, exercise, yoga, and meditation). Fortunately, there is evidence that at least some individuals with schizotypal features are likely to seek treatment in times of stress.^[@ref30]^ In the short, term, brief courses of antipsychotic treatment may be useful if symptoms of psychosis appear.

Because cognitive problems are also frequently amenable to concrete, goal-oriented approaches to treatment, SPD patients benefit, from an understanding of their cognitive strengths and weaknesses, to help them confront, and cope with long-standing difficulties in their lives. For example, problems in attention, verbal memory, or organizational skills contribute to failures in educational, occupational, and social endeavors, while reinforcing negative selfimages and increasing performance anxiety. Knowledge of circumscribed cognitive problems allows patients to reframe their difficulties in a more positive manner, and facilitate selection of more realistic personal, educational, and occupational goals. Moreover, specific cognitive deficits are often subject, to at least, partial remediation. For example, standard procedures are available to attenuate deficits in the acquisition, organization, and retrieval of new information (eg, writing information down in a notebook, using appointment, books or planners, and rehearsing new information). Distractibility can be reduced by focusing on one task at a time, in contrast, to switching back and forth between activities.

The value of specific treatments for psychiatric symptoms, however, is less clear, owing to a dearth of outcome studies involving psychotherapy, psychosocial, or psych opharmacological treatments for SPD. Published studies show methodological limitations (eg, small samples, subjects with mixed diagnoses, inadequate controls, and problems with internal validity), or provide outcome data on only limited aspects of the disorder. Nevertheless, it. is clear that few treatment gains are evident from recent studies, which serves to reaffirm both the chronicity and the complexity of the disorder. This is particularly true of studies that utilized psych odynamically oriented therapy, either alone or in combination with other treatments (eg, group therapy or art therapy) as the primary treatment modality.

For example, McGlashan^[@ref31]^ studied former inpatients approximately 15 years after treatment, who were given retrospective DSM-III diagnoses. The study followed up former patients with a. variety of diagnoses, including, among others, one third with pure SPD (n=10). Multiple outcome measures were employed. Because the main purpose of the study was to examine SPD as a diagnostic entity, there was little emphasis on assessing change in the same measures, which complicates any interpretation. The results showed, however, that most, subjects with pure SPD functioned poorly at follow-up. On one measure of global functioning in which O=continuously disabled and 4=normal, the mean score was 1.6.

Several studies investigated the usefulness of medications in treating SPD, although most investigations employed small numbers of subjects and combined samples of schizotypal and borderline PDs.^[@ref32],[@ref33]^ For these reasons, conclusions about the effectiveness of treatment must, be conservative. Those studies in which results were reported for SPD separately from other PDs will be emphasized. Typical antipsychotic drugs have been proposed to reduce positive symptoms or depressed mood in times of acute stress, but. the high incidence of adverse side effects has discouraged their widespread use at other times, including the more chronic, stable (ie, noncrisis) phases of the disorder.^[@ref27],[@ref32],[@ref34]^ Other types of medication, including fluoxetine,^[@ref35]^ have generally shown nonspecific effects.

Amoxipine, which has antidepressant and neuroleptic effects, was administered to a small group of personalitydisordered patients that included 5 subjects diagnosed with *DSM-III* SPD.^[@ref36]^ After an average treatment duration of 39 days, significant reductions were evident in total scores on the Brief Psychiatric Rating Scale, and on the Hamilton Rating Scale for Depression. The authors hypothesized that the positive changes in this group were due to the neuroleptic properties of the medication.

Goldberg et al^[@ref37]^ administered thiothixene (an antipsychotic medication) to a group of patients that included, among others, *DSM-III* SPD (n=6).Thc Global Assessment Scale (GAS) and Hopkins Symptom CheckIist-90 (HSCL-90) were among the measures used to assess treatment effects. At the end of 12 weeks of treatment, little therapeutic change was evident within the schizotypal groups, but. modest improvements were observed in particular areas across groups, such as the psychotic and obsessive-compulsive scales of the HSCL-90.

Hymowitz et al^[@ref38]^ administered a low dose of haloperidol to 17 outpatients with *DSM-III* diagnoses of SPD, for 6 weeks. The initial dose of 2.0 mg was intended to rise to 12.0 mg, but. side effects prevented administration of such a large increase, and the mean dose was 3.6 mg. Even with lower doses, 50% of the sample withdrew from the study because of side effects. Data analysis was performed on all 17 subjects when they had completed just. 2 weeks of the protocol. Modest improvements were noted in some subscales of the Schedule for Interviewing Borderlines related to schizotypy (ie, ideas of reference, odd communications, and social isolation) and on GAS scores. Taken together, the available literature on treatments for SPD offers few clearly effective treatments. The mechanisms of the few treatments that were somewhat effective are unknown. Interestingly, improvements in types of symptoms (eg, psychoticism) across diagnoses, rather than within them,^[@ref37]^ are consistent with the possibility that they may help at least some subgroups of patients. However, more psychopharmacological research is needed in this area, with larger, more homogeneous samples, to test, the latter hypothesis. A review of the medications used in these studies also makes clear a need to find treatments that are well tolerated, and that target negative symptoms and cognitive deficits.

The value of such an approach is considered next, in relation to treatment strategies for schizotaxia.

### Schizotaxia

The general therapeutic considerations discussed above in relation to SPD are relevant to schizotaxia as well. Because schizotaxia. is related biologically to schizophrenia, we considered the possibility that effective treatments for schizophrenia would also be of value in schizotaxia. In particular, we hypothesized that schizotaxic deficits should respond to risperidone, a. medication that improves negative symptoms and neuropsychological dysfunction in schizophrenic patients (see, for example, references 39 and 40). Thus, we completed an open drug trial in a small scries of patients.

The clinical criteria for inclusion in the drug trial are described above.^[@ref21]^ Individuals who met. these criteria for schizotaxia and who provided informed consent received low doses of risperidone (0.25-2.0 mg) for 6 weeks. Side effects were temporary and mainly mild. Five out. of 6 individuals showed marked improvements in attention, and mild-to-moderate reductions in negative symptoms. The sixth subject did not. show improvement in either area. This subject, also differed from the other cases in other ways. In particular, her level of overall cognitive ability was below normal (estimated IQ=75), raising the possibility that treatments might be less effective when the ability to utilize them falls below certain levels (the IQs of the other subjects ranged between 92 and 111). The cognitive and clinical improvements in 5 out of 6 individuals are encouraging and provide support, for larger, more controlled trials. These preliminary findings are potentially important for several reasons. First, they suggest that several key clinical and neuropsychological symptoms in schizotaxic, first-degree relatives of patients with schizophrenia, are reversible, at least in part. Moreover, they are reversible by a treatment that is effective against some of the same symptoms in schizophrenia, consistent with the view that these clinical symptoms may reflect, elements that are common to schizophrenia. Second, they show that impairments in such individuals may be ameliorated safely with risperidone. These results are preliminary and require replication in larger, controlled studies before they can be considered as a. basis for treatment. Such studies arc currently in progress.

Future directions
=================

Because the familial basis of schizophrenia spectrum disorders reflects a. genetic relationship to schizophrenia, we might, predict, that current, effective treatments for schizophrenia would also be useful in the treatment of these disorders. Moreover, family studies of schizotaxia suggest, at least three pertinent directions for future research. First, our initial findings with risperidone treatment, suggests that pharmacological treatments for spectrum disorders need not be limited to periods of crisis and decompensation, but could also be aimed at the chronic components of the disorders as well. Second, schizophrenic illness is not limited to positive symptoms, but. includes negative symptoms, neuropsychological deficits, and neurobiological abnormalities. Consequently, treatment strategies need to determine whether these symptoms are treatable. Our findings with risperidone in schizotaxic relatives suggest, that at least some of these symptoms can be attenuated. Third, and perhaps most significantly, treatments for schizotaxia. have the potential to attenuate or even prevent the development, of other, more severe, disorders in the spectrum of schizophrenia. An important goal for the near future is the need to characterize and validate schizotaxia as a syndrome. Eventually, however, treatments for schizotaxia might, be administered to high-risk individuals to prevent, the onset of nonpsychotic spectrum conditions and schizophrenia itself.
